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* tf-'S* CpG -§-eU 014*1 TrtelUelH «*aW 3.2.3., £4 ^«F7flfr S^lif 
N-i: 3Hr CpG £BU^A|-rr#e||.£.3HSl 3' t^i ^*>MeJji^l-i<i!(dG) SR(sca 
venger receptor)-!- #t ^42.^ #°13 6 J %MM?i Th -1 g«?*Md£ ^dl^*}^ oj^efl tfl$ ^ 

# CpG ODN-I- *Hr-*M. <tf7l dG 34*1 1 0 ! CpG ODN-c- INI* 7), WZ^^Q^H 
^*}&4£. 3 31 ^(acquired immunodeficiency syndrom, AIDS) % 



£ 4a 



£ l£ dG 3^<i^ CpG 0DN°1 c]1ai>1|£(£ la)4 B 4]£(£ lb)°M IL -122} £tf]<H] n|^i=. 

£ 3a*r dG ^Af^l ^.t^ ODN«l *r^M*liS? i^ofl 3_£f ufEj-^j neflao] 2 _ 

£ 3b^r dG «3^^ < a°l £t£ ODN°l <MJ-f 71^J5L£1 -fr^l^ 3£fe- q-t}<d! i^Hi, 

£ 3c*r SR -A dG 2n , -f-iao)^ -^MSir. SR -BI 2}££<?i I.DL. CD362) ej^E"?! ^RV, m 

ac -1 Bl^-H"?! 31 « CD18 tf««*tf*|f- ^-§-H" It f-«fl dG <a^-H<f 0DN 

°1 <>H?!: 43L S.^. ^-§-^11- ^ ^li x$g. -ff°J^^lfe ^a]^ l^jjT, 

£ 4a^ HIV <QA (particle) *r §^1 dG "S^-a^o] lt€ ODN# 5.* V *W q- ^th^l A o v e||£ £<3 



£ 4b^ «Fr-i°fl 1826D. 1826T 3? M2l4 g DE2t ^ # E2 IgG2a ^7>-t ELISA 4 

£ 4cb gDE2t <^*H IN ^#|°1 CD4 + T^llaS.-?-El ^H^K' (IL -4 «J IFN -r )3 £uHl 



£ t1£ ^£l^H f7^. CpG ^-Blolcfl^Al^f-^^^H >3^*H $J££. iicl-^«r?i|^ 
^i- SHr CpG t^Hc-114Al^t^l£Bl££l 3' 31^Hem?<>bi4}(dG) 3^M£-§- It^l^ *il?H|iE. 

t-MI (scavenger receptor. 6 l«r SR^ #)-t £•& "d^ii cfl^ s.o]^ ^H§-# SNM ^ li T 42.^ 
II -l(Th -1) S^Wr 1 ^ ojjflofl 3$. .fr>|}.*J.*1 u jjAl 55 u^^ig. -fr-g.^. C pG 

ODN #*§*H %tt %°)^. 



CpG £2l£^#«N]£El£(oligonucleotide, °1*} 'CpG ODN'°)er $*}.)•£■ ^ 3^^-|- 

* 31t ^ ZmS- 5li4. ^ms. CpG ODN^- ^SL ^ *X\ (antigen presentin 

g cells. APCs^ ^). «|# #<H B 'HIX, tfl^^£(marcrophage) SJ i r A <)-i-7l>Hli(dentritic cell)# ^fl-A] 
94 ^J*1M 3^^ 7 ^ ^5.lt4 0 l£?r o J (cytokine) SJ *Sli+*Al -^^>( C o -stimulatory molecule) S) 
^*!tHHr ^^j 0 ! ^^12] «a«* WW ^^(Klinman. D.M.et al .PNAS USA93, 2879 -2883. 1996; Kri 
eg, A.M.et al..Nature374. 546 -549. 1995; Jakob, T.etal.J. Immunol. 161. 3042 -3049. 1998; Sparwasser 
. T.et al.,Eur. J. Immunol.28, 2045 -2054, 1998). CpG 0DN£ APC2J ^^.^(endosome)-?-^. JL a 

^£#£1 1<M£3. Si?^. J.^ c P G 0DN°1 ^£*r^d| ^ttjtl: 4*M -tl 

7)^1^1 £^ 0DN3 CpG a^^- «?ia}^ ^ >7h jjL^j^xi ^ ^Hltt 713^ o>?] a 



m CpG ODNg- ^©121 *3l3»**«H£3ESAj W vflH £*H ii (nuclease) °fl 21 

afl ^>fl ^-«8^<H a^-l-Sife-4. °13tt**ll3*«lia*r7] $\n c P G ODNS] t^ili£SE|i1slSlf(p 
hosphrothloate backbone) 2.2. £^Srfe- «8->a°l 4-§-s)<H #4 (Stein. C.A. & Cheng. Y.C.Science26 1 . 1004 -l 
012. 1993). «lt 3.±S.2.^ * 3^<>l 7l££j £±3L4°H£el £ § (phosphodiester backbone) H «) «fl «j 
tfl$ £4 CpG ODNS) ^sflifl «&7 D V7lf. §7H^ *r Sl*r °l-§-# 2°I4. :isl4 3if 

f £4b Jijl^ (Monteith, D.K.et aL.Toxicol. Pathol.27. 307 -317. 1999: Wagner. H.Adv. Immunol.7 

3, 329 -368. 1999)41 44 CpG 0DN3 £££3.El.©_oflo) k ^§o S u^l^lfe- U 0 V, 3£ <S?^°1| $H * 



°H 421- £ tf1*Hhfr CpG 0DN21 fc^JM* ^3*43*1 ojsjjofl sflj^ al^o]^ gef *)4:SHt ^- 

*fl3.£ CpG ODN ^^aflf- 1^71 -^1 «ll £^ 14, S.^Scf«H^el CpG ODN2J 3* tt^MI ^Hs] ofl^Aje] 

ji^oViAi (dG run)* ItM?!*. B 43., 4^43. ^ ^WWiS|- *H 4*43. (scavenger 

receptor. <>J4 SR°14 «")f- tf«*rfe fc«M3£S.S| ^ojajoj 7 \^^ ^ £ o^s)., ^ItfloflA-] ^ T a)| 

4 -l(Th -1) ^ ^cfl^-«rJl. ^-a-^«9JL±<»f| SltbCpG ODNSj ^aflt ii£3.E| £oflol e §^ 

2Ht £3 <U*I] t|«W V^i- 44^t- h)^°I3 Sqift*-* *jiSrg ^ fl-g-fr £4^ 0.5.*) * 4^4534 



£ t 1 ^ Th -l <99%<g* ^*i«m-*m. ^«n«a ^# 44^ ^^^^ ^s^v xix^i 

♦il£4C P G ODN "d^an-i *#*H? 3°14. 

* ^"^-el SR# *<W! CpG ODN ti*4f- **** 3H4. 

447> £ ^3 ^3}£ Aj-7| CpG ODN <gq*l|l- ££4Q ^ 3 3*HL*U3. 4£*rfc *il*4.r ?H4. 

^ 51 4-8- 

a 6 V 7 ) S.*^ g^ 7 ) $1*11. £ 3' C-ll^AlelJiTio^Aj «j^^( dG run)^l 2# ii sf^ 

CpG S.El=£ ^ Sr!i5L^l«>fl^El ^ej Jlc11^1^§611iLE]H(oligodeoxynucleotide. ^ 'ODN'olBl- §■) 

S^- ^ A J-7l dG <a^1^ 0 l CpG ODN * Th -1 s.o|2) ^-^^ Ai«u}^ 2 . 9. 14 

. 16 Efe 18S. 7HS}£- «S7H^ ^ C pG ODN Jflf- ^1^4. 

SEtt *«9* A ^7l d G ^t v € CpG ODN-i: «!-iliL2:^l H &q*\B.*&5. ^-§-Srfe -§■£# ^1*^4. 

* ^^W*fl^ •ODN^ler ^^-t W$tk * 51^ 11-26 nt ^o]Sl #a) JUHl^Hf #efl.2.E] H-f £l°|«rH 
. 4«l 'CpG ODN£ 91^2:1^^* 44^^7 CpG £E] * (5' Purine Purine CpG Pyrimidine Pyrimidlne 3')* ^ 
t *el jUHl^l^ftsUEjHf- ^4. 

"dG 9i^oj'a)^ cfl4A|sliL^tAjol 47l ) o]^ os. iAi^oi^AEl 4$±3. CpG 0DN°fl 



£ tt*34M pl9 ODN *\<i£ 6)p| £*)§ pUC i9 f-gfAt.) amp r -fr3*HH %$-3.(<$7\&X\ 2293°M 

2312). £ GenoTechW.A}, cfltK^AHl tM3* f^SH ^12^34. cf€- ODNf-£ pi 

9 % °M fiH tta|« ODN ^"g^ dG fc^S* 3' 3tW*l ^1)5. ^Tj) ^ fli}. 



£A3L5.EljL°HB Ith-i- 2)12^1 ODN£ *fl^Li-fl*Hl #*l|*Rr Sj-ihS-afliiSl £3 JsL£sW ^^ifl 

*W ODNSj <ft#7l* ^^^1^- <*f-§- 3314 Si£S.El5.oflo|E ^ofl U |ao|^ 3«a>-§-S) -fi- 

ef- D l-H- *t2l*H CHO°lW «fraT$ gDE2t 5/*g^ t*tl 3°H ^4*1 <& 14, ^r-f-^HH ^£(gr 

anuloma)*! <*H*Rr fJ-<?M$i4. £££4°H£3 ?fe CpG ODN-&£ *lW Ml (in vitro) ^« 

€- t£ ^*N(in vivo) «SS.-fr H|s.o|^ ^ ufem^l ##tK 0 |i=. ajA^i^ cflfV 

£47 r *^ 5 m-°\*\ ^£AH£*l±(endocytosis)t #*W2.<* WW 

%°3. ^7$^. °|5r go) i^3LS.^iel|o}E gg-o] 51-^ <?l:3^Sj ^4 -£*|°1 aLiic^^ 



£ 3' t^dG W-t«£ I^a]^ a ^Shg- -SrSS^* *7M^ ^ C pG ODN#£ *1fl«4 2 

51 P 19. ^ItfiL 951 M16, A^Jr i4£l M21 % *\<£»J.S. 165) M22<Jl «>#3*rCh 5' t'iH dG 
»1 dG «^«o] ^S)x) ^ c| 3=iL ^**7Hi«flA| ojE) .i2(interleu 

kin -12. °I4 IL -124 Q)7} *nlSJ^, i*lej 5' dG «a#*Htfr CpG £4=i £)^ *££)^ IL -1221 *nl^Sj£ 
3*)lt!:4. £tV 5' dG 3' dG tf-^l^ »]-»7M£ °J| u]«jHfc. 4)2. 3} ^ 

M1SS1 -fr*a c)^ 142)01x1^ 3 > ^°-7h 5' £tf°fl dG ^^^«o) 4)2 |j 

SMI -fr-S^oW c)^ i4^o|t^. o)a^ 4)i ^ % ft<Qm*r dG <S^<g£ cf^ <g7), ^f- dC <^ 



^*1 IL -1251 n v f7l>1Xr £ dG 9!^<go) CpG 0DN o| 7 ^v H r ^zj^ ^ S 7 r 5]^ 

cfl, °1^ ^*7lA|i7> ^4ix|oflAi T39j<j>.§- -fr^ofl «|Ajajoi^ n. . 12 ^ Th -1 33!>-§-£] *S.<* 
^■A ^*7|4|ife- cflAMlSi Blag ODfH cflt!: «J 4«11 *W ^1^:. & ^£1 dG ^^^of 

ti v ^ CpG ODN€- c))*i4|Siiq- ov 50 b|] o)a^ IL _ 12 ^ $o| 



€■ t^5} Ag^oj XJ^£J?.B} 4^*71^X1 ^e|t} ^^121 ^ (in vitro)14 CpG ODN#£ ^ 

-y-S^Hif - ^^A}^^ . a (tumor necrosis factor - a , TNF - a 5} «?-) IL -12# fe-g- ^--^o_ 

5. -g-u]*V£^ * r $cr. ^ 7 J" Ml B ^li^A^ IL _ X2 % -g-n)at£^ o)^ ^ 

CpG ODNf-5) 3" D = ^l dG ^-f ^05. 5. € ^ ^^l<H)^ 0 ]f- ^tt ^ 



^^4]i£l a^o)} ^r-§-^ ^ 4--§-^i 2)sfl d G ^^a^<§o| ^^-5} 0 DN£l HS. l^*} o)^.o| 

^1^1 -a«*F7| ^sfi e»^H# ^>4«W !t Vo <MM: 14, ^ ^S) dG ^^^-§^1 ^th€ 0 
DN51 41£ S?J-£ SR -A<^ ^-6)3)01 e)^ £ c| oj^^nv ^^fisl^jOTif, o]^b( dG -^^Ai<|o) ^*v^ 0D no) sr . 

a srvh ^ojAj^. ^ ^.§-4)1- ^mm^ -ff <a^t- 1 4-- ^4 



£ tt«S<HI SjSfl dG £fe CpG ODNt£ 471121 7}^±S. °|f-<H3 44i?2(four -stranded helix 

)°J Eflmef#«il>i(tetraplex) ^2* *r#«W M^ A l^l£5l SR°fl <ti«l 3.2.3. *tr*rJl n £4 4|£vfl2l CpG OD 
N#2] f»7H^ 2-2.3. ^1^^. tllMBff ^± d G ^^"g^l Si «fl <$t44b G (G - 

quartet)°il 5] *H °i33r€4:il "234 dG <?Wi4 CpG ODN°] APCs4 &^5L -Pr^slfe 

D l*!4. SR43 2«4| 2)fV ^-g-All Ajjr^ Aj.o]£7l-?l2l <3-®-£ ^Sj^j #4. o|f. f. 

°) ^4)^ -BSA(maleyl -bovine serum albumin) 7> SR-Hl 11T4?l tfl^^i 0 !!^ TNF -a -ff-3421 £44 

%m<>] S.jL*\°\ $4. ^34 °I4£: "fttJIS. *8fl«- cH^So^ LPS ofl 21*11 -ffHSl^ IL -125] ^ 

tf£ *1*I)€4t7 iJL£ «4. £ -v^oflAi G -Wl SR4 3S«W£- TNF - a IL -124 

44S.4S121 ^J4H ^434 SHr 511 J£<?14. a>^ o. dG 6 < ?W3£ QjL SWir CpG 2.3 "7)- 

£tH4*1 ®t Ml £c- M16GC°il 4°l£4 < ?i2l -n-£.Sj4 &b 22.3^61 4: $14. aj-cH 

<£4€ 44^51-Sr 44 4*H4*r dG 0DN2) 3-' £$4£ 2£ ^ ODN 4*1)7}- Cp 

G £El = f- ^ ^2.44. 



dG Sl^T^o) ^ol^ H±Q EflGef^-aji o)§ yes. 47 j)oj fc^ajoi dG7) . 3^ dG c^^<g 

o] 15. 44 dG7V 67(1 Strtr ^-f 7} IL -1221 -S-bHI 4* £43W4. dG Si^ltiSI z}o) 7 ]. f>7>4£- ^4- 
IL -1221 -g-Dl^E^ S 444 $2.4. TNF - a 21 ^-f d G 4 I57fl 3 o.^) 7 >^ J^wl 3 5Lf- 44<efl 

4. 44*1 ^*MH4 4*24 TNF -a g-44 44*i dG ^^1<g2l 47)1 ^4 1 

571) *143 °l^-<H*l*r 41M44. 



5. 3. ^^Ai i~3 7l|2l «^7llt^ 50) aB^Sl-cK 

iL4 4^^*1-711^ ^!^<a-<H14 271)21 -§71^^ la^Al?) *\<i#£ 1821 M2lE# ^ 5i4. 



^ ^2] 8i ttrl^. 3' ^-^1 dG •S^H^'M £°J*l aii^HiEl CpG 0DN21 ^^vfl SjAV ^^^4. 

«il H$ cl^- ^7M7l7l t^2l d G ^^i°Jol 1*]-^ CpG 0DN21 »^ f - 7fl£l ^7]^ 

S±3£SHliLo1|6)E £^«H ^ > §>'^lli 0 ll> , =l2l A|.o| £? >ol ^xj-oj o]^^ <§^ ^5^4. ^jjfl 

^ °£ W&MZWQ IL -12 *m| ^^°1 7 f ^ ^<HVf M212J ^ ^ 7fl21 ^7|f- 4^ 

2$ 03. % $HSi\ 4*1£?1°J -&Hl^3-§. 1826T ^ M214 »1 2^584. H4<^ 

^ ^ 71)21 ^7)0)1 JEiiSElioflol e ^^-o| }£<y ^ CpG ODN£ iiicl-oloil^Ei ^^^K?.S °1-^^1 M21 
IL . lz -^-u]^^^- jioj o. ^ £ = ^^v 0 | £AiiElio(o|E ^YlH °1 f-<H?l 1826T iic+t ^ 
IL -12 44^^- ^J.t 4= °1&)^ ^o|^ i^^El j2.°i|o) e 

\«4. 



^ "J-'goll 2)«|) ^2:^ CpG ODN#^ (vaccine adjuvant) $ ^.^^5.^5. -ff-g-^Xl ^ 

-*1 ^^£71 (allergy), 47>^^^§ f-2) <S«*U7ll £^ AIDS. "J^ ?}<§ f-2l 7^>y cfl^ 

^■8- 91 *lfi «i^2l iL^^flS. °l-g-^ S«4. oH ft£8U7l «Mr ^€4 A ^l ODNf-€r 0.1 - 2.5 m 

g^g21 o.sL 2-4^ 2 -3 $ ^JSlfe- 5i«>l 4^*1-4. 21^ ^«<H1 cfl^ 0DN4 a}^-^. 0 2 ~ 10 9j 

2°| 4^44. ^ofl A«.< 4- 5Jb Ji£^«J ^olE^AWP- (aluminum hydroxide)4 

^^1 ^^t °JIj2. (intramuscular) £^ 44^4 (subcutaneous) 21 ^^^5. 

t 514. dG ^.^Ai^oj 3. ojsa i^-Ajo] ^ 7 >€ ODN M16. M21^r 44 Th -1 Seftbfr*! IgG2a 

^S A J 31 CD4 + T Ji2>»fl£S44 fe^ °JE1^1^ -y/ojEl^ -4(IFN -r/IL -4) *4 44\84. 



< 4Hi> dG 9i^oj 0 ] 3 - §g.ofl CpG ODNi-21 *fl2 

dG 'S^tS] 5L4-t Sii^H^Bl ^3 (phosphodiester backbone)-!- CpG ODN<HH Tr^tM $|«H HI 
^I^Ji^ri^deoxyriboguanosine) 'S^H^S. ^7)^ ( putative d G run. GGGGCG)4 CpG 2.3 a. 

9J AACGTTf- $3- %xr 3?H3# *^*5S4. H 14 p uci9 i-H £?l)*Hr #3*14 fl *1^ a 

mp r Sl 2293 -2312¥i^8 207B "g7l.£. *lf-<>l^ ^<3# 4i«|«H8U. P 193. *ig*rJ*4. £1> cfl2:^5. <>M g 
3 IMS ¥^°1 5142 £8|*! CpG ODN°J 1826(Jakob, T.et al..J. Immunol. 161, 3042 -3049, 1998)^ A'A 
SSElJSHMS (phosphorothioate backbone, °1*> 1826T21" t&) £b £££Er 0 H£El -£3 (phosphodieste 
r backbone, °l*r 1826D21" %)±S. GenoTech^H ^-§: 42i. 4-§-*rSl4. ODNf-^ ^2.3. *H 

t+ °J7l7> ^lftSlTlM- d G ?NHPj (dG run)^: 3' £^ 5' 0 DN#^ ^a*r«4. 

^•715)- g£ o.s s>7l $_ H i4e}\4 Aj-g^ £ fe ^-2}Jl^f#2)liElH# *r7| a icfl-H 21-4 

£1 ODNi CpG S.E}H M-eHIU, £>:£uH ofl^tH 4:^-7s>if iA.i5.E|id||©| e 

[fill 



£ t^H all 


CpGODNl-Sl <g7H« 








1826T 


i 


5' tccatgacgttcctgacgtt3' 


1826D 




5' TCCATGACGTTCCTGACGTT3' 


pl9 


2 


5' GGAAAACGTTCTTCGGGGCG 3' 


P 19d 


3 


5' GGAAAACGTTCTTC 3' 


Ml 


4 


5' GGAAAAGCTTCTTCGGGGCG 3' 


M7 


5 


5' GGAAAACGTTCTTCGCCCCG 3' 


M13 


6 


5' GGAAAACGTTCTTCGGGCCG 3' 


M14 


7 


5' GGAAAACGTTCTTCGGCCCG 3' 


M15 


8 


5' GGAAAACGTTCTTCGGCGCG 3' 


M16 


9 


5' GGAAAACGTTCTTCGGGGGG 3' 


M19 


10 


5' GGGGAAAACGTTCTTCGCCC 3" 


M26 


11 


5' GGGGGGAAAACGTTCTTCGC 3' 


M27 


12 


5' GGGGGGGGGAAAACGTTCTT 3' 


M20 


13 


5" GGGGGGTCCATGACGTTCCTGACGTT3' 


M21 


14 


5' TCCATGACGTTCCTGACGTTGGGGGG 3' 


M12 


15 


5" CTTAACGTTCT 3' 


M22 


16 


5" CTTAACGTTCTGGGGGG 3' 


M23 


17 


5' GGGGGGCTTAACGTTCT 3' 



< *!^H 1 > dG «4H£*1 433 *| ( S pieen) 4H #3$: S. (dendritic cell)SL^Bj a}o]5.?}<qs\ £ 

«H "1*1 fe- W 



*7| ^Al-floflAi 4z<£ CpGODN^ Ml5t#^«r7l 3«W «r 6-8^8 £3 C57BL/6 ^ 

^(4*^«*l-^El)Sl ^1 eh (spleen) ^^Wif- £e|^H CpG ODNi-^ *je|«- 3 zj-zj- #°<f3|4$!*r 

-a (TNF -ff)5t-°jEl^-?l -12(IL -12)S] £*1 3 ■£■§- 2:^514. 



T^f^MiSl 7)^S1 AH (Singh. Net al.J. Immunol. 160. 4849 -4880. 1998; Ridge. J.P.et al..Scien 

ce271. 1723 -1726. 1996)41 4*>2i £^-§- ^ a^o^cf. ^ «l^^i(splenocytes)f- 4°* t 

38«l^°fl 90-g-£ -faM*] 412 (non -adherent cells)!- 4-§-. -H]£( adheren c cellsH 

10 ng/mlS] ^82:^ GM -CSF (granulocyte macrophage -colony stimulating factor, R& D System) ^*H4 
41 5r***v* «n l *>5!i4. «n i * «|-*MM3 412. £ «MI 4]2#£ 2)# *S ^)l(percoll density gradient) 

3. Sen* 4#. *aHL°S* 3 ^W7i^£foi ^o^i ^3sW 4-§-*rS(4. ixio 5 ^ ^t?! 

^51 CpG 0DN## 1.5 ^M5) ^-22 *1e|«VJl 10^1^4 30^^. ^ofl zj-z| «J|<£«!|£ <r?1*H £«1€ TN 
F -a * IL -12 6 M ^ ELISA ?12# (Mouse TNF - a DuoSeT ELISA Development System, TOTAL MOU 
SE IL -12 DuoSeT ELISA Development System; Genjyme)^- °]-§-*H ^3*rS4. ^ 14# 2 2 <H1 44 
^24. 

°o tA j cfl2^22£r 32tiWr4 0 l = (lipopolysaccharide. °lSrLPS4 £)# 4-§-*rSSU. -g-^ c|i50^ «]];<] 
*r-§-*H IL -12 3! TNF - a 2] <$■§■ ^4534. 

IS. 2} 



^f-7|>M|3l4H4 4 0 l27Kl(IL -12, TNF -a) "1*1^ 



13 




IL -12(ng/ml) 


TNF - a (pg/ml) 


1826T 


1 


5.41 ± 1.28 


2768 ± 628 


1826D 




0.37 ± 0.07 


134 ± 58 


pl9 


2 ■ 


1.32 ± 0.31 


640 ± 96 j 


pl9d 


3 


0.07 ± 0.01 


25 ± 3 


Ml 


4 


0.05 ± 0.01 


27 ± 3 


M7 


5 


0.09 ± 0.02 


30 ± 3 


M13 


6 


0.07 ± 0.01 


20 ± 1 


M14 


7 


0.05 ± 0.01 


22 ± 2 


Ml 5 


8 


0.08 ± 0.02 


36 ± 5 


Ml 6 


9 


2.40 ±.0.77 


960 ± 166 


M19 


10 


0.13 ± 0.05 


39 ± 6 


M26 


11 


0.13 ± 0.07 


96 ± 26 


M27 


:i2 


0.07 ± 0.03 


64 ± 19 


M20 


13 


0.42 + 0.11 


115 ± 29 " w 


M21 tX 


:14 


3.04 ± 0.57 


1103 ± 176 


Ml 2 


15 


0.05 ± 0.01 


18 + 3 


M22 


16 


0.88 ±0.17 


408 ± 55 


M23 


17 


0.05 ± 0.01 


40 ± 5 


LPS 




1.59 ± 0.25 


844 ± 154 






0.07 ± 0.01 


27 + 4 



A o v 7l & 2<H1 444 £i£3.E}.o_oflo|E (i826T) t >l 2£24 C) l 0 ll£'H (1826D)°1] »\H f -§-*l **H\+ 4 

°]£?\9l &4f- 44*84. 1134 P 19*r 1826D°fl Hlafl 4 tfl «8 $2 fc£ IL -12 -g-Hlt 2$4. 2$ °1ej*}- 

<t£2\ aW£?KI -g-Hl^ dG2 (GGGGCG)<HW dG-f dC2 *l«*r7l4 (M7. M13. M14. M 

15), ^1^HS# ^(pl9d) #*14?ll £ ^ $4. SEfc pl92l dG2 ^€ ^^^2] dC§ dG2 *l#455l£ 

"« (M16) =L *3©1 4* ^WSJCr. °liH$dG2 ■fi^HUS) fisHr *12 4* fl?HS Z£ 4€- *!°lt- 

£ul Jit CpG 0DN4H2 4&442 44tf4. ^. M214 M224 1826. M12i TNF - a 5] I 

L -12 *4# 44MI#4. dG 'S^i'g-i- 5' £<iH £% v *m (m 19> M26 , M27)°l)£ lt"M 

Z.$A ^ 444 ^.S. dG ^^S] Sl2rb CpG ODN2) 3' f. v <iH| 52^§- nfl i U J-H q $ ±3. 444 

e^°J^-t^S14. 



< 2> 4# ^MlSi]- B dG iHHg^l £4 

&i&\4S& n r #7 r *|£ q$42. B 4|£4M£ dG ODN°) >-HS?> 0 j£] ^^fe^ °^}Ji7l 3*W 

^S^s] 4# 9i *1bHW B 4m\ cfl«H -am 14 Mii -WHS"}. 

^•tf tH^ife- ot 6 _8^^co} C 57 BL / 6 #55 (iH^^^-iBfjS) ^V-g. ©If - 23) 

£*r *iaMW U1JMM3 *3jfr 3 B ^3. £*1 (surface marker)°J CD19(c 

omplement differentiation 19)-£ <?l^*>fe- n r°]33.H|.E(niicrobead ( Miltenyl Biotech)!- ^fhM^lH 6 lf- D 14 
(mini)MACS £3(Miltenyl Biotech)# £2]*r#4. 1 x 10 5d r$ 2 x 10 5 2] B 42.<% AA 

3 fiM$\ CpG ODN# *}eR> * 30*13 m^-fr £<H IL -12 ELISA* ^«S*rS|tr. 

a 14 ^§71 v}m*}3. 4-pJ- ^^^^(mlcrophage)^ fce^ B 42.* CpG 0 

DN#* *]2l3rSi-§- "H£ 3' iHHl dG -3^1 1°| *tr€ ODISra- ^-g- 3 £3. IL -121" g-«l*r£ 44tf4 
. M164 M2l£ 41- ODN°fl wl^U ^ IL -12 *w]-fi-£«-^-§r i4eH|$4(£ u^lb#2:). 

< 3> 3' dGiS. ^€ -S^HI^ *i 6 H 4* £21- 

P 192] dG5. t 1 ^^ <?i^1(GGGGCG)-& p i9d* tfl2:-?.?-S. *H a 3' D ^H1 4*8^- 7 J°12] dG S^il 

-§- ^f-7Hi°M aH£?><?}£] ^-Bl^iEi- ^Wr34. -2^4^ W 4*H 12] #3 

i: 413:4. a 14*£ 2«i 4^ifl^4. 

£ 22] 143.-^3 ^ 5^f.6] ( #"H£r 47flS} <a^«l dGS. °1^-<H?I dG ^.g. 

sl-aL, ^*] 6 7fl lt v t!: dGe-S ^ IL -122] 7}$ £43"?] $2.3. 4e]-tf4. dG <9^H 

£2] zJo) 7 > Tfl^ ^7 r * r fe- IL -125] S-Hl^S^r €• *H4 $5l?-«-r, TNF - a 2) dG 15 H «fl 7}-# -g- 
4eM°1 dG 6 7l- 0DN«H1 «f 5«fl ^£ c} ^ ^ 4^514. 

o)ejt> 145.^ 3' dG < a^1l£} 1<>H 4^ TNF -a4 IL -122] ^ 

< i 4> dG 2] ItH 4€- ODNf-2] 4i -frog^s. 
(4 -1) dG "S-^H^ol 0DN2] ^li^^i-ofl ^Alt «f ^ 

CpG 0DN2] &s}-2]<?! 4|£ °<f2l ODN^l -fi-^oW ^4- 44^1 ^^l^iofl l^fe- 

^4 MIS. -B-°Ji|^ ^£7> dG ^^12] ^*^] o^^) B|3]SHr*l 

&o)*t C pG 0DN2] 3 1 ^ 5' D ^^<H] #^-iL«)l^(nuorescien)# 1^a1?J fQDN## <>]-§. 

^^4. 3«-«rt fODN2| 1 x 10 5 2] ^l-7l^5.o|l 5 pM5 | fQDNl-i- 4. C»fl^ ^o> *)^%. 

4 PBS (phosphate buffered saline)^. 2^1 2^*] ®& fODNf-l- ^Tl^Jl FACS(Becton Dickinson 

, USA)» «*|-§-«r^ ^^tt. vfl£ frVQ fODN2] <>^ ix 10 5 2] *MH[-7H] £4] l^M5] fOD 

N#* 4. Ci^H 30^- ^e]*>ul 37 0 C°fl>H ^ 1.5 6*1# "tl^tt ^ ^S^i fODN-|- ^|7]«l-al 

^^8*^4. z]-42i odn°i it*>^ ^£ ^ 4ms. -n-«gsib 3 §-s^^ E(meanfluores 

cent intensity, °l*f MFief %)3. ^*\$, ^^Ht afl2] MFI# 7l§o_S. *H fM21 6 ] €-7flt «112| MFI2] 

^7r3£f- ^t]|2] 0 J ^1^5. l^lT(binding index)2f -fr<Qz)$ (internalization index)^ 4^514. 

3. 34 ^4. ^, 3' 5'°fl dG -a^-gol ^ o. qdn£] Afli 1^ (£ 3a) 5J vfl -fl-fl (5. 

3b)^r dG Sl^f °] Si^ 0DN#2] ^^-ofl «]«fl #7^7]} ^7}^4. ^ d G ^#Ai<gol 3 - ^ ^ 
■f 7> 5' im^H ^^iL4 ^]i£ 1^ ^ -a-<g ^ofl^ c)^- i4^<a ^0.5. °le]t!: 2 

4tt dG «S^1^o] dC ^^S. 4?]^ 44^lTr ^ SLol- dG ^^1^21 s4 < y# ^ ^ 5i4. 



(4 -2) dG 0DN4 1#4tt ^-§-Afl2j %q 



dG «a^^^-§- 0DN#2] 11h4b ^4 ojajft ^-§-*H o] ^o^l^M- 2:A r 47| 444 

4*1 *-§-*IH 1^42 £4*! tf*Q 44«K? 3*84 3tf «4 (compeUtive binding assay) 

£ ^4514. ^, SR -A4 dG 20 . ^^^(fucoidan. Sigma). ^^Z^O: H (dextran su lf a te. Sig 

ma)f-, SR -BI4 LDL(low density lipoprotein, Sigma)"!-. CD362] $1}±S. •fefl'tt (oleic acid, Sigma 

)£, Mac -1 (CDllb/CDl8, aM$2)S\ $#±3. 4iL b| ^ (fibrinogen. Sigma)4 CD18 ««a#£tfM (Pharm 
igen) ^£ 4&45S4. -f 4* 0.25mg/ml 4tfH 444 10 //M ^£2] dG 20 # 1 pM ^rE2] IM214 

fM215.^-El£l MFIt ^344 ^^SJ 3j*_KE7 r 0DN2J ^li^H] °14£r ^-l" i44£4. a 1 
4 SR -A°fl el^S^^l: dG 3^4 £4 3' fM21 0DN2) ^H}-§7H£o]] s] ^ 

5US14(E 3ct2). oUi^- 14Sr dG S^4£4 SR -A sl^E. 44^-§- ^-g-sfl-t 3*44 4|£ iflS. -ft-fl* 

* 44vi>4. 

< <a*H 5> 5' dG ^^"Sofl 4t!: 4°l£4 < il £4 ^3 *i4 

i£l £4°1I4 444* 6 1 5' dG «^4$* Ittf ^§7Hi^4Ei 44^411 £4# 34 

^4444 fcjgc}. (5. 2; M19, M26, M27). Jl44 5' dG 6l|£4* 1± (tetraplex) 72 *§^44 t 

A ^7WI l^=8£fe- dG "3^4 £4 Sife 0DN4 3 -Ml «14 $44 *** ° a v ^ ?i$4 (4$oQ 4 ), 0 |e1t> ^4 
£ dG fc*r434 Cp G 0DN2) 4i-- 44°11 Si^4«fl 44 ^ 44\94. £ ^°W4S? dG ?J 
**JlW,€pG 0DN4 44°1| "W Stf* 2444 444 <£4£^ 4S# (cationic liposome) 1 ?] 4*3! T ' 

M (lipogene v ™ , BodiTech. Korea)-§- CpG 0DN4 W 'MNfTWi** 434^ vfls. -ff°J4£- CpG 0DN4 

lM-dQ*«**Mi:^-fH-«l tf#fl4 f-«W-4*l ?1 ^484. dG 9j^4!2l 4441 41- 2447] - 

4*H 27fl21.,CpG.£.4 = ?r-|: 3Hr 4 < £<fl£ 22] 1826D4 17)12] CpG £E]nnJ| #± *\<i#£ i 6 2] M12# d|2 
*H* 44 3' dG «^^ol ^^-^v CpG ODN (M21. M22)4 5" D a v <EH| dG 9i^A-l<M6l CpG 

ODN (M20-,M23)*I --r^^l^S-i^ 4 A>o) £7r 9j6| ^.a)^ D | A) ^. ^.^^cj. 

^ <r-W14ffifl| 0.3PM2] CpG-ODNt-l: 3 ^g2l e)£^14 ^ ^o|A| 30* «fl«ir^ £t v ^<§- 44 
tffttiWSt^afl "B^^ofl #4a*r SlS^ -ODN i«-*0# XI^SrJL. 4^1 244 ?r 4 afl 0 ^ 4 afl^ 

^ o.s.-?-4 il -124 tf* ^^4. « 4* 44 s 3 i 44MIS14. 

[S3] 



dG g^Hgfj gfi-4*H 41- *4 



33 -4 


dG,run4 4 


IL-12(ng/ml) -2]£t 


TNF-a(pg/ml) - e]£f 


IL -12(ng/ml) + 8]£f 


1826D 




0.37 ± 0.07 j 


134 ± 58 


4.15 ± 1.17 


M21 


3' 


3.04 ± 0.57 


1103 ± 176 


8.11 ± 2.19 


M20 


5* 


0.42 ±0.11 j 


115 ± 29 


1.74 ± 0.57 


M12 




0.05 ± 0.01 


18 ± 3 


1.68 ± 0.33 j 


M22 


3' 


0.88 ± 0.17 


408 ± 55 


7.89 ± 3.21 


M23 


5' 


0.05 ± 0.01 


40 ± 5 


0.86 ± 0.25 n 





=l ^4. 3' ^ofl dG °i^414 e]i#4 «14§ «4I ^S?N3ts.-¥-e] qzs. il -12* 

a]47fl t*4c- ^^r °= v ^ 5US14. 444 5' dG 91^4^4 a ^ ^ (M20. M23)°l|fe £43 dG «^4^«1 

Si^ ^-f(1826D. M12)°i] 4«fl 4 ^ ^£5. IL -12f- f-4^# ° s v t 5i#4. 4 ^4b 5' dG ■3^41^ £a| 
Bj ^^f 7Hi£^.^ c P G £4£i 4«il ^£4^- IL -12 £4 ^ej£ ^^t t- 5tf-&-§- 1 ^ 514 



< *J$i 6> 3" ^414 <S4^i 4# 



M163 dG «a^1<i «**43jJi.4*IHi(dA). til^|e]a./H£^l(dC) 91 tH-MalA^ ( dT ) o.^. 

CpG 0DN3 3' !m<>f| £§4*1 £ (M16 -A, M16 -C, M16 -T), 443 CpG ODN°l ^3.5. Ejifr 
4 "* ^tff-7H£S.->M| IL -12 « TNF °| £p1°1| n|*lb <g$£ a^gtj. n «3}£ gj-7] £ 5 

°» 44misi4. 

[a 51 



g#4g3 $7] 4^- 



"S3 


41 




TNF-ff{pg/m]) - slif 


IL -12(ng/ml) + 3££ 


M16 


5' GCAAAACGTTCTTCGGGGGG3' 


2.40±0.77 


960±166 


4.76±1.65 


M16 -A 


5" GG A AAACGTTCTTC AAAAAA3' 


0.05 ±0.01 


25±2 


5.56±1.10 


M16 -T 


5' GGAAAACGTTCTTCTTTTTT3' 


0.06±0.01 


29±3 


5.11 ±0.88 


M16 -C 


5' GGAAAACGTTCTTCCCCCCC3' 


0.06±0.01 


45±8 


4.35 ±0.52 


M16 -GC 


5' GGCCCCGCTTCTTCGGGGGG3' 


0.08±0.02 


31±2 


0.15±0.03 



ZL 14. *M£fr SW ^SLS- ^l-7l45.o)j ^el^l Jg-f CpG S-4^1- 4b f-^H dG <H^43°) 3 - oj*H l*v 
4 M164 dG <9^1<a cflA] dAi dC afe dT o|^<g©l ^t v « CpG ODNl (M16 -A, M16 -T, M16 -C)4 »1*8 
«44t)I ^IfiJtti fc«l*r^HJ* 44^4. 3^gS| B)£#4 4*« 3n 0 -4b «1*4 IL -12 

^^oj o.q._ o] 34-<H|£ CpG jlei=£| ^<*^ ^Hl Q^*\ a A 44tf 4. °1 14b 
3' ^°fl dG CpG ODNS-51 4M£S) -n-°Ji4 £<H4:2, 4|£MH14 4°l£?f 0 J £wW ftTfl^ 

tiSSl^l SW4b € 4-§-t 4*1 &b 44<d!4. 



< <S«4| 7> ^!4MH4 dG <a^i < a lt4 £]4CpG ODN^l <3^%^ £4 
(7 -1) dG ^^l 0 ! CpG 0DN3 ^^tV-g- -f|->£jl4 HIV) 



dG <S^H>g4 51*1 CpG 0DN3 33*^ b3°] ^^o,]^ ^ 5Sb4f- £447) #4*1 Balb/c 'S3°)14 

dG 3^4g°l i^i^H^-El CpG ODNi 3*1 -8-lNb -3«^lr 24484. ^4* ^.S. £.-*:£3.E] 

£°)HS CpG ODN4°l *M14 44 4 ^3. Th -1 S34-§- 4£44al 

<£^x\ 34. 444 £ *!tH44b dG ^^-4<i# 3' £44 144 3ti24' 4 HiEl #3-§- ^ CpG ODN^l *>) 



$* n lfr *M =*4 6 lH (aluminum hydroxide, Sigma)3. "13 ^2}$ ^^^^ 4 ,> lel£ °J4 [human immu 
nodeficiency virus (HIV) particle] 5 //g/mouse4 50 ^g/mouse^ M16 CpG 0DN-§- 44 6 -8 n 

2| Balb/c tt« ^g?l (t|^«*t4|El)^ 314^-45. ^ & J4^4. £.€ ^3^b * 4^ 5li (boost 

ing)-!- 4H^^2^ ?1of| Afle"^ ^^4^# ELISA *«| 3:445J4. ELISA § HIV IgG ^ 

ol*J £1 *W ^4«H HIV <a4# ^Jl^^o} s|4444 (horseradish peroxidase, HRP 

)7> l^S]cH Sifr %V -4+£ IgG. IgGl ^ IgG2a (Southern Biotechnology. USA)1" 44 °14 ^43. 44434 
. EflS4 D H^ -^14tl(tetramethyl -benzidine.TMB) -§-^|# 7l^(Si gma )5. 4-§"4<^ ^^5434. 



3. 14t£ 4a4 £44534. 3' £#41 dG •a^i'l 0 ! lt v ^ M16-|- HIV °d44 ^H^l> ^3^- 34 
^G (IgG)4 tfli3|«?l Th -1 £^ ■?>-§- °J IgG2a 3.* ^f-3}±S ^S14?D ^7>^# t - oj^^ 3, 
#i dC <a^41 0 l Sib Tj-f-4 CpG m GpC7> 5ib ODN (M16C. M16GC)ft ^°J^ tJ^ j_ 3^7} 
4$S4(£ 4a#2:). °1 «4b M16 ODN^l Th -1 ^«H--§- 3l4^5.^ ^7H^-§-^ 44^)31 n. i4b M1621 
CpG seizs). 3 1 dG ^414 £l^2}°x]-|: 44£4. 



(7 -2) dG '^I'iol CpG ODNS) -8-^Jl4 gDE2t) 



±3. £ofl o)e ^ C pG ODN*M $€4 M ^°J3fl£ "fl 3 3<hS-£ « Th -1 

ZZ&^jL -y-Sl^ 5U4. n}-eM dG °J^! 2}^ 3^- 2* r *M 3*H 

4*.°-.£. °M 7l^ofl ^ £47). ^ ^v^ ? i i^xs.ElJL^|«>lE §^oj q DN o| J826T1- «H 1826D*r 

1826DS1 3' tftt<H| dG S^t"!- M21S] jL^-f »U «-*1*r34. t v €-°-3.*r C* #°J *}°W±{hepat 

itis C virus. HCV)S] ^^^^^ E2 ^l^li(herpes simplex virus. HSV)5j ^*|^ g D7 r 

^EflSl g DE2t* ^*«r5*^. 2.$ 0DN21 44* &4 #£* r 7l 3§H «W=44 

°lH(alum)f- >M-§-*r*l Sf2. HUaj 2|-£ «* (2 /ig/^)Sl CpG ODPMr ^°JSrSi4. ^« ^Ij^ ^ 
4|£(CH0)S*iH 5 //g2] gDE2t 2 /igS] ODN(1826D, 1826T. M21)4 ^ * «1) B 

alb/c <«*H ^r<MU. 4^ 34| JjL^tg (boosting)-!- t\JL 1 2^r ?W Jfl^^ 24*r5l4. ELIS 

A ^ -E2t IgG2a ^-§-£ ^«>]a} o. S ^^7] 3§H CHOIH -f}-ell€ Hgh -E2t °l-§-*r5S 

JL HRrVr Sl^r ^ -«>-f ± IgG2at <>l*r ^S. <>l-8-«r5ft4. O. 3**5 4b°fl 4eMH4. 



c||&3j<y Th -1 3 9 IgG2a ^7>f- 2*r*r«* >£^£4<>N£tH #32] CpG ODN°J 1826Dfe E24t|«1 

"B-f IgG2a °Mf- iL534. na]4 3Ei£3.el.2.4Mm 1826T^r 7]^ iLjlS}- t>}$7}*\3. £ 

£- IgG2a ^7f# 44VK4. 1826D2] 3' £<<H dG £t*l*! M212] ^-?-°i|*r 1826D<^1 m 50»H 3 

£ IgG2a #-§~t- iL5S4. °1 34^r W (7 -1)21 34* t 5U4. ^ dG 34**1 g£) ltH | 3^ 

CpG 0DN2] Tti -1 -frS ^3j°l ^ 7 )-Sj$[c|.. 



(7 -3) dG «^"B.°l-«^€ CpG ODNSj 42.^ 1&q>&* -frttfi.^ (^ : g DE2t) 

°lf cl^r ^ r «r7l^«ll ^lBrS^ CD4 + T «-el*H °H -g-Hlslfe Afo] 

i4^5S4. 2X 10 5 2) CD4 + T ^1l5Li Y+£4|£(chinese hamster ovary. CHO)i^1 

E2t-*€*.^ 1 SEfe- 5'ftg/ml^S.S. n^ZL37X;<%*\ 5<£ ■§-<?> «1|^5r^c)-. ^^^0.3.^-^ Th -1 

■§-21 4fi^^AHlS?><a^IFN---y 5r.;Th -2 ^H^-§-Sl cfla^oi A]-ol S ^o|<5] !L . 4 dj cj. a |ifo £ ^ ' 

^^^£1 Er fl J* £3*r5a4.£ 4ci/H.# ^ SJ^ol 1826D<=>H ulsfl M21# t^l ^°J§ 5g+ fc* IFN -y/IL -4 
Ml*-!- «i°JCrt- 5# °J: 5aSft4. 0133- 1826T# ^-f £ ^. dG °J^11£] 1 

fi£ °J«fl €4^1 CpG ODN^l ^^2^ J2.«1M E #^±S5l *a|.«. 



3' dG <a#^<go] £ <g € i^£4 0 H^3 CpG 0DN21 -ff-^aih ^t^-g- $7}*]9]7) -9)^1 

A°fl°lM «^«FSH14. IL -12€ M2121 ^ # ^ 7l|Sj <*7l 

* 4^ £^5LS.Eliofl 0 ]e l^o. s ^, (M21E) ^^5, ^ JL 12S] ^. a] -^^ 1826T ^ M212f 

hU a-*l*l-5a4. 11 141- *r?l S 6 i 4-^534. «r^l £4W i-S-^-c- i±iS.6lA«>0 o lS c|*^ £ 

^i4°Hl ^3 1^-1: 44\E4. 



[5 6] 







Aft 


IL -12(ng/ml) 


1826T 


1 


5' tccatgacgttcctgacgtt3' 


5.41 ± 1.28 


M21 


14 


5' TCCATGACGTTCCTGACGTTGGGGGG 3' 


3.04 ± 0.57 


M21E 


18 


5' tcCATGACGTTCCTGACGTTGGGGgg 3' 


6.03 ±2.19 



£«■ ^^l^SoflAi a, .12 *ul iL5ioi 182 6To)l nl*W5= c| fc£ ^fo £ 1L _ 12 £h]*}^ 



°14MM «r4 tfol, £ 1^4 dG <a^^ol 3' I^f? »! W £^i£cH«1|i4 CpG ODN£ T 

h -1 ^*«J-§- -8-J£%^# jioH. 7ie°ll £3*1 CpG ODN4£r t4 

(57) ^4 y$ 

1. 

£fe £^£4°H1^ ^el2'H14^-Tf#^liLElH(0DN)m SH-M. ^^Ji^rii-iUdG) <3^«o| 
lt€ ~%°5. -6}xr dC7\ Jl'M^^-S.EjH. 

*0 UN 5tt<*M. 0DN£ CpG £4*# £b 5* S^AS. *>*r dG7 r £42^*1^ #el|JL4H. 

*l) 1%H1 5A°H. dG 0DN4 3' lt£ ^=8^.5. 4b dG7> =£4€ £4 JUfSSHABj c. 

* a1°H. dG fc^Hfc* 4 Ml*! 1571) if #Bf|.?_4 — zlo|fc 7r *K 3)4^ 4 7l) oIavo^ dG7> a^of 

21c- 2# ^3.2.3. *Hr dG7 r £4aHf#sfl.2.4E. 

5. 

*1] l% Vo fl /JM*!. 5' £fe 3' i~3 7H51 3E££4°H£4 ^f#«fli^H ItM £^£.£4J2.<HW.e £^-0.3. 

4£€ ^ dG7 j. -ai£ ^.gj ji^elliElH. 

6. 

*l lti 58*1*1. 0DN£ SR(scavenger receptor)* £tt 344|ii ^1^1 lt> v 4b 21 ^H'EJL *rfe d G 
4*M€ ^-eUirieU^H. 

i 6ti ^^f 7]^ i (dendritic cell), ^^S. (macrophage), B ^if £^ WHi2 (antigen 

presenting cells)i^l^£S^M^^|-^£S^dG7r^^#eljI^rt^iLE]H. 



3 ^#8. 
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PBS 1826D M21 1826T PBS 1826D M21 1826T 

110 Genexine Inc. 

120 Modified phosphodiester CpG oligonucleotides conjugated with a dG run which have improved imm 

unomodulatory activity and safety 
130 9P -11 -26 

160 17 

170 KOPATIN 1.5 

210 1 

211 20 

212 DNA 

213 Artificial Sequence 



220 



< 223 synthetic CpG oligonucleotide with a phosphorothioate backbone 

> 

< 400 1 

> 

tccatgacgt tcctgacgtt 

< 210 2 
> 

<211 20 
> 

< 212 DNA 

> 

< 2 1 3 Artificial Sequence 
> 

< 220 
> 

< 223 pl9 

> 

which is a phosp oligon havin a CpG motif and a 

hodie ucleo g 
ster tide 

putative dG run(GGGGCG correspondin to 

). g 

of a mpicillin resistant gene derived from 

< 400 2 

> 

ggaaaacgtt cttcggggcg 

< 210 3 

> 

< 211 14 

> 

< 212 DNA 
> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 pl9d which is a phosphodiester oligonucleotide having a CpG motif 
> 

< 400 3 

> 

ggaaaacgtt cttc 

< 210 4 

> 

< 211 20 
> 

< 212 DNA 
> 

< 213 Artificial Sequence 



< 220 

> 

< 223 Ml which is a phosphodiester oligolucleotide having GpC sequence instead of CpG within the CpG 
> motif of pl9 

< 400 4 
> 

ggaaaagctt cttcggggcg 20 

< 210 5 

> 

< 211 20 

> 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 

> 

< 223 M7 wherein GCCCCG is conjugated to the 3' terminus of pl9d 

> 

< 400 5 
> 

ggaaaacgtt cttcgccccg 20 
<210 6 

> 

< 21 1 20 

> 

< 212 DNA 

> 

< 2 1 3 Artificial Sequence 
> 

< 220 
> 

< 223 Ml 3 wherein GGGCCG is conjugated to the 3' terminus of p!9d 
> 

< 400 6 

> 

ggaaaacgtt cttcgggccg 20 

<210 7 

> 

< 211 20 

> 

< 212 DNA 
> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 Ml 4 wherein GGCCCG is conjugated to the 3' terminus of pl9d 
> 

< 400 7 

> 



ggaaaacgtt cttcggcccg 20 

< 210 8 

> 

<211 20 

> 

< 212 DNA 
> 

< 213 Artificial Sequence 
> 

< 220 

> 

< 223 M15 wherein GGCGCG is conjugated to 3 1 terminus of pl9d 
> 

< 400 8 

> 

ggaaaacgtt cttcggcgcg 20 

< 210 9 
> 

< 211 20 

> 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 

> 

< 223 M16 wherein GGGGGG is conjugated to the 3' terminus of pl9d 
> 

< 400 9 

> 

ggaaaacgtt cttcgggggg 20 

< 210 10 

> 

< 211 20 

> 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 Ml 9 wherein GG is conjugated to the 5' terminus and GCCC is conju gated to the 3' terminus of p 
> 19d 

< 400 10 
> 

ggggaaaacg ttcttcgccc 20 

< 210 11 

> 

< 211 20 



< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 M26 wherein GG is conjugated to the 5' terminus of 3'CC -deleted M 19 

> 

< 400 11 

> 

gggggg aaaa cgttcttcgc 

<210 12 

> 

< 211 20 
> 

< 212 DNA 

> 

< 213 Artificial Sequence 

> 

< 220 
> 

< 223 M27 wherein GGGGG is conjugated to the 5' terminus of 3'CGCCC -del eted Ml 9 
> 

< 400 12 

> 

ggggggggg a aaacgttctt 

< 210 13 

> 

<211 26 

> 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 

< 223 M20 wherein dG6 run is conjugated to the 5* terminus of 1826D 
> 

< 400 13 

> 

ggggggtcca tgacgttcct gacgtt 

<210 14 

> 

<211 26 

> 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 



< 223 M21 wherein dG6 run is conjugated to the 3' terminus of 1826D 

> 

< 400 14 

> 

tccatgacgt tcctgacgtt gggggg 

<210 15 

> 

< 211 11 

> 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 M12 which is a phophodiester oligonucleotide having a single CpG motif 

> 

< 400 15 

> 

cttaacgttc t 
<210 16 

> 

< 21 1 17 

> 

< 212 DNA . ■: > 'y — 
> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 M22 wherein dG6 run is conjugated to the 3' terminus of Ml 2 

> 

< 400 16 

> 

cttaacgttc tgggggg 

< 210 17 
> 

<211 17 
> 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 M23 wherein dG6 run is conjugated to the 5' terminus of Ml 2 
> 

< 400 17 

> 

ggggggctta acgttct 



THIS PAGE BLANK (usptoj 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
^□'BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES '1 * • : 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



J^T LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





THIS PAGE BLANK (usptoj 



